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(54) THIOPHENE DERIVATIVES 

(71) We, F. HOFFMANN-LA ROCHE & CO., AKTIENGESEIX- 
SCHAFT, a Swiss Company, cf 124 — 184 Grenzacberstrasse, Basle, Switzerland, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and . the method by which it is to be performed, to be particularly described in and 
by the following statement: — . . - \ 

The present invention relates to cyclic compounds. More particularly, the inven- 
tion is concerned with thiophene derivatives, a process for the manufacture thereof 
and pharmaceutical preparations containing same. 

.The thiophene derivatives provided by the present invention are compounds of 
the general formula. 
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wherein R x represents* a lower alkyl, aryi or aralkyl group, R 2 represents a ny drogen 
atom or a hydroxy, lower alkoxy or amino group and R, and R«, which may be 
the same or different, each represent a hydrogen atom or a lower alkyl or aralkyl 
15 \ group, 15 
and salts thereof." 

' The compounds of formula I and their salts arc useful as antiobesity and blood 

lipid lowering agents. They* can also be expected' to be useful in the treatment of " 
* athexsclerdsis and related cardiovascular diseases which are associated with elevated 
20 blood lipid levels." 20 
As used in this Specification, the term "lower alkyl", alone or in combination 
such as in "lower alfcaty" or "aralkyi**, denotes a straight-chain or branched-chain 
saturated aliphatic alkyl group containing from 1 to 8 carbon atoms such as methyl, 
ethyl, propyl and isopropyL The term "halogen" includes chlorine, bromine, iodine 
25 and fluorine. The term "aryl" denotes mononuclear aryl .groups such as* phenyl or 25 
; substituted phenyl, said substitution being in one or more positions and being selected ' 
from lower alkyl, trihalomethyl (e.g. tnfluoromethyi and trichloromethyl), aralkyl, 
halogen, lower alkory, amino, nitro, mono^lower alkyl)amino and di(lower alkyl)- 
. amino. The term "alkali metal", denotes sodium, potassium or lithium. The term 
30 . /lower* alkanol" denotes an alkanol containing from 1 to. 6 carbon atoms The term 30 
"alkoxide" refers to. a metal salt, preferably, an alkali metal . or alkaline earth metal 
salt, of. an alkanol. The term "alkaline earth' mrraf" refers to. calcium, barium or 
znagneshxnL The term "lower alkanoic acid" denotes an alkanoic acid containing from 
1 to 8 carbon atoms. . 
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: an amino group. ^^jj-d the present invention, tbc thiophene 

According to the; P~ 8™S oi^ukl^id salts thereof) are mariu- 
derivatives aforesaid (i.e. the compounds 01 * 7 ■ 

factured by. treating an oxime of the general formula 




** 0H ' ' . (33) 



■ * wherein W represents a lo^/altey. group and/R*. h^'the; significance given 

10 wim^an acid co yield a compound", of the general formula . 




(Ia) 
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wherein -R- 2 ' and Ri have the- sigaificance given earlier, ... 
and, if desired, converting the lower carbaikoxy group* into * orboxy, fo ™£ ° r 
15' c^amoyl group and/or: relctmg ^ 15 
ing agent idT if further desired, averting a compound of formula I uito a salt 
■ A compound- of formula la can be obtained by treating anoxirne of formula. 

II with an acid, preferably a bydrohaHde and most preferably hydrogen cMonde, m 
an men sciveVsuch as an ether, particularly a di(iower .a^ fcr Je g 
20 diethyl ether, a cyclic ether <e.g. tetrahydrofuran or dioxane), a lower al^nol orw^ter 20 
The temperature' and pressure at which the treatment s earned 
The treatment can suitably** carried out at a temperature from about 0 C to 70 U 
preferably at roam temperature, and at atmospheric pressure. rtl j tt w. 
. A compound of formula' la inay.be converted mto a corresponding aldehyde, 
25 acid, arm-deoTother ester of formula lor into a salt ^ererf by couvenuonal meto^ 25 
fo7 converting esters to the aforementioned compounds. Thus, the lower carbaikoxy 
group contained' in a compound- of formula la can be converted mto a carboy . 
Soup by basic hydrolysFin a conventional inertorganic solvent, preferably a lower 
* a^anol and particularly methanol or etBanol; arf aqueous ether solvent, preferably an 
30 ' aqueous di(lower aikyl) ether' and particularly diethyl ether, or an aqueous cyclic 30 
ether, particularly tmahydrofuran or dioxane. Among the preferred bases for the basic 
hydrolysis arc the alkali metal hydroxides such as ..sodium, potassium and hthium 
hydroide and the alkaline earth' metai; hydroxides .such as barium, alcium and 
'maencsium hydroxide,' The alkali inetal hydroxides are especially preferred, The 
35 temperature and pressure at which the basic hydrolysis is earned. out are not cnticaJ. 

. rthz T basic hydrolysis can suitably be carried out at a temperature from about 0. C . 
: • ' -to 100°'C preferably under reuux and especially at about 70°Q and at atmospheric 
' pressure. By treating a compound of formula la with a reducing agent (eg. utnmm 
. ' 'alomiiuum hydride) there is obtained a corresrwriding primary alcohol which can then 
40 be oxidised (eg. with manganese, dioxide) to rive a corresponding aldehyde of formula 
I By treatmg a . compound of formula la with ammonia there is obtained a corres- 
• ponding amide of formula I in- which R a represents an amino group. Where a com- 
' pound of formula I in which R* aid/or R* represents a lower .attyl or aralkyl group 
is required, these groups may be introduced by conventional procedures for converting 
45 ■ an* aromatic primary amine to an'.N-substituted derivative thereof . Thus^ a conrpound 
of formula la can be reacted with a lower alkylating agent (eg. a lower alkyi 
halide), an alkylating agent (eg. an aralkyl balide) or an alkali metal cyanate 
(eg, potaassium cyanate). . 
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The oxime starting* materials of formula TI can be prepared by first reacting a 
compound of "the general formula ' ■ ! " 



R 2 " " ^SH. 



* (in) 



with a compound of the general formula 




(IV) 



tv.) 



ta which formulae Rj and R/ have the. significance given earlier/ R represents a 
lower alkyl group and R, represents a halogen atom or a mesyloxy or tosyloxy 
10 . group. 

The foregoing reaction can be carried out in .the presence of a lower alkanol'and 
an alkali metal alkoxide, preferably methanol and sodium methoxide. .Although the 
temperature and pressure are not critical, the reaction is generally carried out at 
atmospheric pressure and at a. temperature from about 15° C to about 60°C preferably 
J5 25°C -. • ■ ■ . ' 

A- compound- of formula V is then treated with an alkali metal alkoxide, prefer- 
ably sodium methoxide, in the presence of an aromatic hydrocarbon, preferably 
benzene, to form a compound of the general formula 
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(VI) 

20 . wherein R t and R/ have the significance given earlier. 20 

Although the temperature and pressure are not . critical, this treatment is generally 
carried out at atmospheric pressure and at a temperature from about 15°C to about 
60°Q preferably 25°C . 
. A compound , of formula VI is then converted into an bxime of formula II 

25 .using [any conventional method for converting a ketone into an oxime. Preferably,. 25 
a ketone of formula VI is treated with a hydroxyiamine hydrohalide, preferably 
hydroxyiamine hydrochloride, in a nitiogen^ntaining base. Any conventional nitrogen- 
containing base, preferably an amine, can be used. Among the amines which can be 
used are primary amirify such as lower alkylamines, particularly methylamine and 

30 edxylamine, and aniline, secondary amines such as di( lower alkyl) amines, particularly 30 
dimemylamine and d^etbylamine, and pyrrole and tertiary amines such as tri( lower 
alkyl) amines, particularly trimetbylamine and triethylamine, pyridine and picolirie. 
The temperature and pressure arc not critical. The treatment can suitably be carried, 
out. at a temperature from room temperature to the reflux temperature of the mixture, 

35 preferably at about 22° C, arid at atmospheric pressure in an inert organic solvent 35 
such as an aliphatic or aromatic hydrocarbon (e.g. n-hexane or benzene).' Preierably, 
this . treatment is carried out using an excess of the nitrogen-containing base which 
serves as the solvent medium. . 
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The compounds of ^^^t^^l^trL^ 



^^rrozs^^ 

8,1 ^co^dfoT'fo^rfand their pharmaceudcally acc^ble £ , • 
5 effect agents; that is to say, tbey lower *e blood W tevd of 5 

„ ^t* T^i/nroncrtv has beca demonstrated in groups of normal female Gbaries 
E?« They axe fiS fed a corn oil/g^ ^xe 

for ^arda^Li then administered the test substances in dunertiylsulphoride . 

recriyke thTtest substances shows a significant reduction of such levels as compared 
corSoXg levels found in untreated animals. Similar results were 
obtained in the case of the rat hepatocyos. 

Fsttry acid and cholesterol synthesis ia Elated h«^atocytes. ' 

1S Female diaries River rats are fasted for 48 hours and ^ «^ ilA «» 15 

oil/70V glucose diet for 7 to 14. days from .8a.m.. to 11 am The isolated rat 
hwatoStel w prepared by perfusing the liver in situ. The bepatocytes are incubated 
K Sad^g water bamVSTC for 30 minutes. Each flask contains a vohme 
of ?l^ml conslting of 1 ml 'of isolated rat ^P"**" 

■20 tit l ml of Kiebs-Henselek bicarbonate buffer .(pHJ.4), 16.5 mmdl of gfocose, 

• Wmol of L-alanine, 1 ^Ciof ['^alanine, 1 mCi of >H,0 and .2 wwi of inMbBnr 
LCter or Ihnethykulphoside-at pH 7.4 (unless otherwise speofied^AU ^Wn. 
a^Tcarried out in rripBcate and all experiments are repeated at least twice. Carbon 
dToXfcoUected faeach flask after the 60 minutes inaibauon by adding 0 3 rag 

25 erhanolamme/2-metboxy-emanol (1:2) to the centre -.weU, 0.4 ml of 62.5/. amc 
add to cell media and incuoating for 45 minutes. The contents of the centre 
w^U a« nansfarKo scintillation counting fluid and "CO, content ,s f^rmmed. 
The med^ is saponified, acidified (only for detenmmng *c «te of hpo^) 
and exacted with iexancAt this stage .the lipids are *^°^£°J^^ 
V> the rate- of lipoeenesis) or precipitated with digitonin, washed and counted to deter- 
30 £rT^ rarof^pLemgen«is). The convenion of >H,0 and ?< <^ime 
■ fctw adds or sterob is determmed m a li^ 

aiTexpressed as nmotes of 'H,0 and [»C] alanine converted ^to fatty acids or 

• chole^-rol and nmoles of [»C]alaiiine oxidised to '.'CO, per mg of dry weight cells ^ 
35 : " per . 60 minutes. The results are set out in Table I hereinafter. 
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It' win 'be appreciated that tbe present invention also includes within its scope a 
pharmaceutical preparation .containing a compound of formula J. hereinbefore or a 
pharniaceuticaliy acceptable salt thereof hi association, with a compatible pharma- 
ceutical carrier material. 

Tbe following Examples illustrate the process provided by; the present invention. 

Example I. 

Gaseous hydrogen chloride was bubbled into 1 litre of anhydrous diethyl ether 
in which 100.0 g of 4 - carbomcthoxy - 3 - keto - 2 ~ ^.--prdpyltetrahydrothiophene 
oxime had been dissolved. This procedure was' carried out at 0°C for 1 hour. The 
reaction flask was stoppered with a drying tube and the contents wer e stirre d at room 
.temperature overnight. The solvent was evaporated until the product crystallised. -The 
white "solid was collected by filtration and washed well with diethyl ether to yield 
60.0 g*of.3 - amino - 4 - carbomcthoxy - 2 - n- propylthiophene hydrochloride of 
melting poiut 178°— 180°C* The product was recrystallised from methanol/diethyl 
ether to yield 50.0 g q.f pure 3 - amino 4 - carbomethoxy- 2 - ri - propyithiopthene 
hydrochloride of melting point 180*— -181 °C ' : 

The starting material can. be" prepared as follows: 
.' a) A solution of 116.55 g of methyl 3;mercaptopropfonate in 220 ml of dry 
■ methanol at - 20 b C was treated witji 52.46 g of sodium methoxide. After 20 minutes, 
a solution of 203.0 g of ethyl 2-bromovalerate in 150 g of dry methanol was added 
..drop wise. The mixture was allowed* to warm to room temperature and stirred over- 
night The methanol was evaporated arid the residue partitioned between diethyl ether 
and water. The organic phase was washed with 10% bicarbonate solution and water. 
After drying over magnesium sulphate, .the diethyl ether was evaporated to; yield 
130 g of methyl 4 -'thia - 5 - cartwinethoxyoctinoate as a colourless oil. 

b) To a suspension of 54.0 g of sodium methoxide in 500 ml of ■ anhydrous 
benzene were added dropwise at 25 °C 130 g of methyl 4 - thia - 5 carbomethoxy- 
octanoate. The mixture was . stirred overnight .and poured jnto ice-water. The aqueous 
phase was extracted with benzene/djerhyl ether (1:1) and then acidified to pH 1 with 
6-N hydrochloric acid. The product, which partially separated from the water at this 
point, was taken up in methylene chloride. The aqueous layer was further extracted 
with methylene chloride. The combined organic phases were dried and evaporated 
to yield 94.0 g of purer 4 - carbomethoxy > 3 - keto" - 2 - n - propyltetrahydrotbiophene 
as a colourless ofl. . [ 

* c) A solution of 94.0 g of 4 . carbomethoxy - 3 - keto - 2 - n - prupyltetrahydro- 
. thiophen in 250 ml of dry. pyridine was treated with 40,0 g of hyaroxyiamine 
hydrochloride at 25 °C. the niixture was stirred overnight, at room temperature. The 
solvent was- evaporated and the residue partitioned between 1-N .hydrochloric acid 
and methylene chloride. The organic phase was dried over sodium sulphate and 
evaporated to yield 100 g of pure 4> carbomethoxy - 3 - keto - 2 - n - propyltetra- 
hy'drothiophene prime as a colourless pH 

Example 2. 

A solution of 41.1 g of 4 - carbomethoxy. - 3 - keto - 2 - . methyltetrahydro- 
thiophene oxime in 600 ml of anhydrous diethyl ether, previously saturated .with 
gaseous hydrogen chloride at 0°C,. was left to stir at 25 °C overnight The separated 
. solid was collected, washed well with diethyl ether and dried to yield 33.2 g. Evapora- 
tion of the filtrate yielded, after reaystallisation of the residue, an additional 4.2 g; 
the total yield of pure 3 - amino - 4 - carbomethoxy - 2 -* methyithiophene hydro- 
: chloride being 37.4 g; This compound melted at 191° — 192°C , ■ ' . 

In a similar manner, 49.12 g of 4 - carbomethoxy - 2 - Mopropyl - 3 - ketotetra- 
hydrothiophene oxime -were converted into 18.49 g of 3 - amino - 4 - carbomethoxy- 
2 - feppropylthiophene hydrochloride of melting point 185°C (decomposition). 
The starting material can be prepared as follows: 

a) A solution of 66129 g of methyl 3^ercaptdpropipnate in 50 ml of anhydrous 
rnethanol was cooled to 0°C and treated with 120 ml of a 25% solution of sodium 
methoxide in methanol. To this solution were added dropwise 100 g of ethyl 2-bromo- 
propionate in 100 ml of anhydrous methanol. The reaction was allowed to proceed 
at 25°C overnight- Tbe solvent was evaporated and the residue partitioned between 
* diethyl either and 10% sodium bicarbonate. The aqueous phase was further extracted 
with diethyl ether. The' combined organic extracts were dried over magnesium sulphate 
and evaporated to yield 121.40 g -of 2 - methyl - 3 - thia - 1,6 - hexancdioc acid - 1- 
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35 
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15 



106.f g of ethyi 2:btotnwalira« to yield 120.91 g of 2 - txopropyl - 3 - tto - 1,6". 

hexariedionic acid - 1 - ethyl • 6 - methyl ester. ■ • 

ne™™» j _ me thyl - 3 - dua - 1,6 - hexanediomc acid - 1- 

5 ethyl - 6 90 ml of dry ta^e was added dropwise tcasns^on 

of 30 g of anhydrous sodium methoride in. 200 ml of dry benzene. The ramon 
• was aUowed tob^ceed to room temperature overnight. Toe mixture was partitioned 
'• iSffirl «her. The "queou* phase was furthe, ; «««ed ^enze^ 

10 T^ueC pSst was to addined to pH 1 with 6>N hydrochloric aad andemacted 
^ TmeT^A methyls' chloride. The methylene cHonde extracts were comhmed, 
S weTsoXm sulphate and evaporated tp yield 79.17 g of pure.4 - carbomethoxy- 
. 3 .ket»- .2 - ir^ylte^ 

In a similar manner, 120.91 g Ol * - wapropyi -> *j , A/WB 

15 .1 - ethyl ^6 v- methyl ester" were converted into 91.0 g of 4 : caAomithjpry :^2- 

- tKophL^^ 

20 fent'p^^^ 20 
SuTotase waTextracted twice with methylene chloride. The aqueous, phase was 

Xc^Sce™^ 

and evaporated to yield 40.1 g of pure 4.- carbpmethoxy - 3 - too - 2 r methyltetra- 

25 ''^fS^^ . 25 

tetrahyc^mtophene were ^erted ; mto 49.0 g of 4 - carbomerhoxy - 2 , propyl- 

3 - ketotetrahydrothiophene o xirnc . 

Example 3. • 
A .solution of 207 e of 3 - amino - 4 - carbomethoxy - 2 - mtthylrhicpheiie 
hydrc^Memlsfof^ . 30 

The Srmre was heated under' reflux for 0,5 hour, cooled and. poured, into brae. 
The tfrfwL^raswd- to 5 and extracted seven times with methylene chlonde/ 
medXl r7» TtaorgMuc extracts were combined, dried and evaporated. to yield 
?23 Tof iure 3 - S - 4 - carboxy - 2 - methylthiophene of meltmg point 
[62°ll64^This compound was recrystallised from ethyl acetate/pentane to yield 35 
an analytical . sample of melting point 163'— 164°C • ■:. a Z ma J. 

In a smulaTmaimer, 5.0 g of 3 - ammo - 4 - carbomethoxy - 2 . ; «°W>Pyj 
thiophene hydrochloride were converted into 33 g of 3 - ammo - 4 - carboxy - 2 

6 ^32S^ 25 SVStJIo:- 4 - carbomethoxy. - 2 „ - pW- 40 
. • thiophene hydrochloride were converted" mto 0.625 . g of .3 * ammo - 4 - carboxy- . 
2 - n - propylrhiophene of melting point 144 —145 U • • 

Example''4. , . 

Gaseous hydrogen chloride was bubbled at 0°C for 1 hour into a solution ^f ■. • 
45 80.0 g of 4 - cWbomethoxy - 3 - keto - 2 - pharyltetrahydro^ophene oxide m 600 45 
ml of anhydrous diethyl ether. The suspension was treated with 300 ml of methanol 
aid stirred* 25<c7veraight. Tne product wal L ^^J^^ ^i^Jg 
with diethyl ether to yield 70.0 g of 4 - ammo - 5 - phenylrhiophene . 3 . carboxybc 
add methyl ester hydrochloride as a pale yellow solid of melting ppmt 181»-182 .C ^ 
50 This compound may be recrystallised from methanol. 

• The starting material can be prepared as follows:/ ..''„■ . . • . . i 
al A solution of 10455 g of methyl 3-mercaptopropionate in 200 ^ml rf methanol 
was cooled to 0'C and treated with 207.5 g of .a 25% ° f J 0 ^^,^ 
in methanol. To the resulting homogeneous solnaoa *?E« £±? 

■ 55 argon 200.0 g of methyl e-brcmo-pheriyl acetate in 200 ml o ^methanol. The inrxtnre 
wis stirred' at 25°C overnight The solvent was removed by evaporation . and . the 
residue partitioned between .water and methylene chlonde to yidd 234.0 g of 2- 
nhenvl - 3 '- thia - adipic acid dimethyl ester as a colourless oil. . 
• D) A solution of 234.0 g of 2 -phenyl - 3 - th* - adipic aad dimethyl ^ester m 

60 300 ml ofdry benzene.was added dropwise at 25°C to 54.05 g of sodium methoxidc 
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The mixture was stirred overnight and poured into water. The solid was. filtered off ■ 
and the filtrate extracted twice with diethyl ether. The* solid was then added to the 
aqueous phase which was -acidified to pH 1 with hydrochloric acid. The mixture 
was extracted three times with methylene chloride. The organic extracts were "dried 
5 over sodium sulphate and evaporated to yield. 145.24 g of 4 -carbomethoxy - 3- 5. 
* keto - 2 - pbcnyltetrahydrothiopherie as a pale' yellow oil. 

• c) A solution of 82.24 g of 4 - carbomethoxy - 3 - keto - 2 - phenyltetrahydro- 
thiopbene in 120 ml of anhydrous pyridine was treated with 28.85 g of hydroxylamine 
.hydrochloride. The solution was stirred at 25° C for 2 days and the solvent then 
10 evaporated in vacuo. The residue was partitioned between 1-rV hydrochloric acid and 10 
methylene chloride. The aqueous phase was further extracted with methylene chloride.^ 
The organic extracts were combined, dried , over sodium sulphate and evaporated to 
yield 90,0 g of 4 - carbomethoxy - 3 - keto - 2 - phenyltetrahydrothiophene oxime ■. 
• as a colourless oil/ '*...' 

15 Example 5. 

A solution of 10.0 g of 4 - amino -5 - phenylthiophene - 3 - carboxylic add 15 
methyl ester hydrochloride in 80 ml of methanol. was treated with 82 ml of UN " 
sodium hydroxide.' The niixture was heated under reflux for 6.5 hour and then cooled 

Trt r*r\f\m t-ft n-» n ■ r ri *T*t>^ _T_Y — - - ■** -- » . C ' 3 . 1 t t • « ■ 
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to room temperature. The pH was adjusted to 5 and the' product which separated 
20 , was filtered off and dried to yield 8.2 % of pure 4 - amino - 5 - phenylthiophene- 70 
3 - carboxylic add 'of melting point 201°— 202° C after recrystailisation* from ethyl 
acetate/pentane. ; • 

' . ^ Example 6. : * 

Preparation of 4 -amino - 5 - ethyl - 3 - tfaiophenecarboxyiic acid 
25 - t ■ methyj ester hydrochloride. - 25 

To a solution of .125 g of methyl 3-mercaptopropionate in 75 ml of dry methanol 
were added dropwise at 0°C 249 ml . of 25% sodium methpxide/metbanoL The ' 
resulting mixture was- treated dropwise at 0°C with 200 g of ethyl 2-bromoburyrate in 
75 ml of dry methanol The cooling bath was removed and the mixture stirred over- 
30 night at 25°C- The mixture was concentrated and partitioned . between water and. 20 
methylene chloride. The organic extracts, were dried and evaporated to yield 229 g 
of diester. as a colourless oiL . 

To a suspension of 6*3 J g of sodium methoxide in 300 ml of dry benzene were 
added dropwise at 25°C 229 g of the foregoing diester in 200 ml of dry benzene. After 
. stirring overnight at room temperature, the mixture was poured into 800 ml of water 35 
and the benzene layer was further extracted with 200 ml of water. The aqueous phases 
were combined, carefully acidified with 6-N hydrochloric acid and extracted three 
tones with methylene chloride/methanol (5:1). The organic extracts were dried and 
evaporated to yield 149.7 g of pure ketone as a colourless oil. 
40 To a solution of 276.1 g of the foregoing ketone in 500 ml of anhydrous 40 

pyridine were added in several portions 121.6 g of hydroxylamine hydrochloride The * 
reaction was allowed to proceed for '20 hours at 25°C, the mixture was- concentrated 
and partitioned between methylene chloride, and 3-/7 hydrochloric acid. The aqueous 
\ phase was back-washed twice with methylene chloride/methanol (5:1). The organic 

phases were dned and evaporated to yield 253 g (82%) of pure oxime as a pale yellow 

A solution of 253 g of the foregoing oxime in 2 litres of anhydrous diethyl ether 
was treated at 25 C with a stream of gaseous hydrogen chloride for 1 hour The 
mixture was seeded with 0.5 g of authentic product and stirred overnight at 25°C. 
lUe crude product was filtered off, washed with anhydrous diethyl ether and recrystal- : 
hsed from methanol/diethyl ether to yield 173 g- of the. desired pure aminothiophene 
• hydrochlpnde of melting point 16I°C..-., . . . 

# The following Examples illustrate pharmaceutical preparations containing 3- 
55 in^dienr " ^ m ? thox 5 P * .2 « - propylthiophene hydrochloride as me active 
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Example A 



Capsule Formulation 

Active ingredient 
Lactose 
Corn starch 
Talc 



•Per capsule 



10- mg 50 mg • 
10 mg 125 mg 
30 mg 30 mg 
5 mg 5 mg 
Total weight 210 mg 210 mg 



•Example "Bv 



Tablet Formulation ."■ 

Active ingredient 

Dicaldum phosphate dihydrate 
unmiHed 

Corn starch . 
Magnesium stearate 



. " Per tablet 

25.00 mg 

175.00 mg- 
24.00 mg 
: 1.00, mg 
Total weight 225.00 mg 



' WHAT WE CLAIM IS : — 
1. Compounds of the formula 




(X) 



\ wherein Ri present, a ^^^^Jgf^ g~J 
■ group; g . . • ' 

and salts thereof. ■■ ■■ ♦ d»jm'i wherein Rj represents a lower 

represents a lower alkoxy group and — N(K.M^; n^ra 
^ JT- 1 " Amino- 5 - ethyl - 3 - tMophenecarborylic acid methyl ester bydro- 
3 - Amino - 4 * carbomemoxy - 2 - » - pro^opheue hydrochloride. 



^ ' : . , 1,587,084 • . :'- - 13 

10. 4 * Amino - 5 - phenyithiophene - 3 - carboxylic acid methyl esttr hydro-, 
chloride. 

11. 4 - Amino - 5 - phenyithiophene- 3 - carboxylic acid. 

12. A process for the manufacture of the thiophene derivatives claimed in claim 
r 1, which process comprises reacting an coorae of the general formula 



wherein R 2 ' represents a lower alkoxy group, and R, has the significance given in 
claim 1, . 

with an add to yield a compound- of the general formula 



10 





10 



wherein R/ has the significance given earlier in this claim and Rj has the significance 
given in claim 1, 

: and, if desired, converting the lower carbalkoxy group into a carboxy, formyl or 
carbamoyl group and/or reacting, the amino group with a lower alkylating or aralkylat- 
15 ihg agent and, if further desired, converting a compound of formula I id to a salt. 15. 
13. A process according to daim 12, wherein there is rnamifactuxed a compound 
o£ formula I in which Ri represents a lower alkyl or aryl group, R, represents a 
lower alkoxy or hydroxy group and — -N(R,)(R 4 ) represents an ammo group, or a 

. salt thereof. . - . „ 

20 .14. A process "accoroiDg" to daim 13^ whwin t£cre irmanufacture'd a compound 20 

of formula I in which Ri represents a lower alkyl group, R 2 represents a lower alkoxy . 
group and — ■N , (R tJ )-(R 4 ) represents an amino group, or a salt thereof. 

15. A process according to claim 12, wherein 4 - amino - 5 - ethyl - 3- 
rhiophenecaiboxyiic add methyl ester hydrochloride . is manufactured. 
25 .' 16. A process according to daim 12, wherein 3 - amino - 4 - carbomethoxy- 25 

. 2 - n - prop3dthophene hydrochloride is manufactured. 

17. .A process for the manufacture of the thiophene derivatives claimed in claim 
1, substantially as hereinbefore described : with reference, to any one of the Examples 
, 1 to. 6. ' .... ■ ■ 

30 . \ 18. . A thiophene derivative as set forth in claim- 1, when manufactured by the 30 

process daimed in any . one of claims 12 to 17 inclusive , or by an obvious chemical 
. equivalent thereof. . .; ■■ 

19. A pharmaceutical preparation containing a compound of formula I given in 
claim 1 of a pharmaceutically acceptable salt thereof in association with a compatible 
35 pharmaceutical carrier material., 35 

* For the Applicants, 
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